HRIEF COMMUNICATION

A SYSTEMATIC EFFECT OF STOCKING INTENSITY UPON THE SPECIFIC
DEFOLIATION RATE OF SALTRUSH BY SHEEP

This extends carlier studics of shecp prazing saltbush
aihjubland. nede Whyalla, South  Augstralia, where (imes
spenl in the ditterent parts of The Nock™ wdnge hiad been
shown to be indicalod by (the conresponding depositions
of the cpesta ™™, That result ¢nables yuantitative estimates
tha sheep ') 10 be wade af the stocking inteusitiey
experienced in cach of the diferent parls ol the Tapgy
(8100~ stueking intenstty ofthe parl}, by combining flock
tice, part ares, and Tapzy dgesta seclmulations i an
Appropiiate formula.”

1 alse has been shown® that S1P varies wreaily
thraaghout cudh flock's ranee in a consistend way, whether
i 1he Mill-seale paddocks of the region or in very small
experimental enclosiies, Roughly a third of the range
experfences. SIP grading upwardy from the paddoch
average stocking intensity (PS1=towl aren divided by Tock
size). Mhe remainder  prading  downwards.  Greated
Tulenstiies are ol agnitudes equivalent ki about 7 P8
Jowest measurable miensitiey Jave values toughly
cauivalent to the PSI/16.

Lastly. it hax been shown, in several gises, by s ol
o feat- marking jechaigue® thal the exeent of defoliation
of salibushes i the varous pars of the rangeland 1
lineuely relited to the concomitant accumlations of sheep
ageatu in dhose pans Thusthe siluation Tias been reached
where wiferred SIF and its immediate effects an planiy
sucl as salibush, can be studied across the various open
Tocatities, withoul constraining the Tock's behaviourn

The prosent repart deseribes s uneapected  new
guaniftalive feature of those inter-relationships, revealed
from o snadl enelosure of saltbush stocked avith sheen.

A ehclosnte 355 100 was lenecd ofF in the midsl of
axidnsive saltbish shrubland on Middleback Stalion neat
Whyalla, 8, Aust,, a locality deseribed i detait by Barker
and Noble®, The sheabland was shry and devoid of any
ereen griss, due o drought. Survey poles were ser ubmau
this enclosure such 1that obseryvers could visually secior
it i ren cqual cells, and each velf into haves, by line
of-sighl, A dripking-lrough and o holding pen were
instatled at one end.

In eaelieelt, bushes were counted and 100 leaves oF Usen
putermase foliage were wmarked, disiibuting the warks
widely: amongat the bushes’. The percentaze loss of
salthusl foliage i cach-gell was estimalad alyo by the
wiethod of Andrew e al.” A flock of sevenr metino
welhers 120 sheep b Yy was intpoduced and feft fiur six
thays exeepl for an inspection period very 24 h, duning
which thic sheep were penned, AL vach inspection, all egesta
wa recovered und measured from eich hal-cell separaely,
counts weéar made of the 1oss af murhed deaves, and the
caltbrish Fotivze Bioniass was estimaled in cach cell. Dudng
davlight, the activity of the Mack avas observed ltom a
distance,

Cuntrary o uvba) outcories, the sheep in g enclosure
did poi seltle dawn foe siearly three days. Instead they
spent much more Hime thay espected in the sontheri
{denen-wind) endd of The eiictosdig just standing. Ne reassh
for this was apparent. During the tirst three days a bigh
propachion of marked lewves which were tos) from bushes

could he observed tneaten, lving on the gronnd, and thuy
were evidently broken olf simply by 1he passage ol 1he
sheep. These were removedt, By (the morniyie of the fourth
day (he sheep were grazing normally.

However, nd statistically=significant relabiorships could
be denjonstrated at the end of the expersinent, between
cell vgesta aceumulation and cither of gell salibush leaf
lowss, br cell salthush foliage biomass reduction, Lven when
the two camped-on cells were disregarded, no sipnificant
frends coukd be detected from the remaining eells. This
was contrary 1o the results of at least 1wo earlier
expetiments, in which 1he relationships were significant.

From a genermal noink of view, the oltconié [hus
uppearct (o be of anatypical graring episode (Fig. 1) 10
whieh [tock hehaviour svas (oo aberrant for ihe expecled
tgesla teposition-saltbush deloliation relationshipy 1o be
expressed.

{1 was ThereTure reparkable 1o discover that in each el
considered separarely, the propressive accumulauon of
cgesta and the progressive removal of marked saltbush
leaves by the sheep, were fairly cloyely and sanoothily
relafed (Fig. 2). The further remarkable fearure wag that
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(g, 1. The cumulafive Wstriniition {logz SIP (stocking
intensity of the part) tor the 20 paris of tie sheep-
siocked  salibush enclosure. The tight-hand scale
cxppressen SIP variation in terrpé of PSi {paddock
averaec slockinme (ntensity). By conmparison wuh Hilder’
1964 data (sce Fig. 1 of Lange 1985), nate the atypically
law propottion of SIP = PSI.
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the slopes of these relationships, i.c. epesta accumulated
per tagged leaf taken—appeared Lo vary Between cells in
a very syslemnalic way.
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Fig. 2. Cumulative egesta accumulation versus cumulative
loss of marked saltbush Teaves for 3 representative cells
{rom the enclosure, Note how slopes are sieeper in cells
that accumulated more egesta. l.ines with less (han 6
points involved days with no sheep visits.

That is shown in Fig. 3 for the eight non-camped cells,
where these slopes are plotted against the i(otal [resh
weights of sheep egesta deposited on the cells over the six-
day period. The equation of the lincar regression is:

Y= -24 4 649 x, 17 = (L86, p < 0.001,
wherey - gegesta deposited per 1% tagged leaf removed
(= slope), and x is kg cgesta deposited. The intercept is
not significant,

When the slopes are plotted against the natural
logarithm of cell egesta accumulations, all ien cells
including the camp-sues are accommodated in a veéry
highly significant regression:

y - 156 1 BE.S lmix), 1% < 0.92, p < 0001,

In this case the intercept is significant,

These results reveal an unsuspected quantitative jnter-
refationship in flock-browse plant interaction, which is ton
significunt to dismiss without allention.
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Fig. 3. Slopes as in Fig. 2, for each of the 8 non-camped
cells of the enclosure, versus the corresponding totals
ol sheep egesta accumulared in cells over the 6-day
period,

On face value, the results imply that as SIP rises, the
systematic defoliation rate of the saltbush by the shecp
falls.

Since marhed leaves were observed lying detached upon
the ground, during the early part of the siv-day period,
interpretation must allow for effects due to the mere
passagc ol sheep, as well as direct browsing.

On general grounds, one might have thought that it
there was to be an effect of this nature, then it might have
increased not decreased the specific defoliation rute. That
is, crowding ag SIP increased might have been expected
to increase incidental physical damage to salibushes, thus
removing more leaves per sheep, noti less. But the teverse
applied. Bush density did vary slightly from cell 10 cell,
but not in any way that explained this effcct.

The eftect remains unexplained and serves as a reminder
that little is yet understood of fine delails at the grazing
interface between sheep and sallbush., Since it is
demonstrated so far only from this single experiment, it
requires verification, and Turther rials will be underiaken

The author gratefully acknowledges support from The
Broken Hill Proprictary Co. and Miwsubishi Motors
(Ausiralia) Lid, for the Middlcback Field Centre
Programme. Andrew Nicolson provided the sheep and
field access.



'Lange, R. T. & Willcocks, M. C. (1978) Aust. J. Expt.
Agric. An. Husb. 18, 764-767.

’Lange, R. T. (1983) Trans. R. Soc. S. Aust. 107, 137.

3 (1985) Trans. R. Soc. S. Aust. 109, 167-174.

4 (1984) Trans. R. Soc. S. Aust. 108, 11-12.

SBarker, S. (1979) In D. Graetz & K. Howes (eds). Studies
in The Australian Arid Zone 1V, Chenopod Shrublands.
C.S.LR.O. (Aust.) Div. of Land Res. Managem., pp.

83-106.

175

5Noble, I. R. (1979) In D. Graetz & K. Howes (eds.)
Studies in The Australian Arid Zone IV. Chenopod
Shrublands. C.S.LRO. (Aust.) Div. of Land Res.

. Managem., pp. 125-143.
"Andrew, M. H., Noble, I. R. & Lange, R. T. (1979) Aust.

Rangel. J. 1, 225-231.

R. T. LANGE, Botany Dept, University of Adelaide, Box 498, G.P.O. Adelaide, S. Aust. 5001.



NEW RECORDS OF SPIDERS (ARACHNIDA: ARANEAE) FROM SOUTH
AUSTRALIA

BY BERNARD GUERIN

Summary

The spider fauna of South Australia is largely unknown due to a lack of systematic collecting over
the years. Few studies have been published and these are based on material collected incidentally to
other groups. Thus the larger and wandering spiders are better known than cryptic and nocturnal
species.



